09/15/2005 12:39 FAI 312 913 0002 MBHB 0027 



APPENDIX C 



PAGE 27129 ' RCVD AT 9/15/2005 1:32:23 PM [Eastern Daylight frnie] * SVR:USPTO-EFXRF-6/28 1 DNIS:2738300 1 CSID:31 2 913 0002 * DURATION (miHs):06-58 



09/15/2005 12:39 FAX 312 913 0002 



MBHB 



@]028 



Physicochemical 
Hydrodynamics 

An Introduction 
Second Edition 

Ronald F. Probstein 

Department of Mechanical Engineering 
Massachusetts Institute of Technology 




A Wiky-IncerscieDce Publication 
JOHN "WILEY & SONS, INC 

New York • Chichester • Brisbane • Toronto • Singapore 



CD 

m 

CO 
H 

I 

00 
I— 

m 
o 

? 



PAGE 28/29 'RCVD AT 9/15/2005 1:32:23 PM (Eastern Daylight rnnel » SVR:USPTO-EFXRF-6/28 ' DWS:27383D0 « CSiD:312 913 0002 ' DURATION (mn>ss):06-58 



09/15/2005 12:40 FAX 312 913 0002 



MBHB 



@029 





(X 



layer, [After Shaw, DJj 
, London: Burtcptf fifths* 

:■ i 

rW «- 
■^--'^ . 

? 




I, 

jjffiiE* double layer. 



St* 

■ 

'I 'A 



EUetroosroosb 195 

6»4.3, the true vdoduyr of die fluid at the surface must be zero from the viscous 
r flow condition of no slip- 

*fr Xbe four elecuokinatic phenomena following the description of Shaw 
(1980) are 

1, Electrophoresis — the movement of a charged surface plus attached materi- 
al (i^ dissolved or suspended material) relative to stationary liquid by an 
applied electric field.- 

^ 2. Ekctroosmosis — the movement of liquid relative co a stationary charged 
surface (e.g., a- capillary or porous plug) by an applied electric field (Le^ 
the complement of electrophoresis)- The pressure necessary to counterbal- 
ance deetroosmoric flow is termed the electrbosniOtfc pressure. 

3, Streaming potentials the electric field created when liquid is made to flow 
along a stationary charged surfacs (Juc., the opposite of decxroosmosis). 

4. Sedimentation potential — the electric field created when charged particles 
move relative to stationary liquid (i.e., the opposite of eleccrophoresis). 

Both dectroosmosis 2nd streaming potential relate to the motion of 
electrolyte solutions and are therefore considered in che following section, 
Howrver^ we shall reserve the detailed discussion of streaming potential for the 
next chapter in connection, with the treatment of sedimentation potential, which 
cogeihcr with eleccrophoresis -deals with the motion of dissolved ot suspended 
charged part£des\ 



6*5 Electjcoosmosis 



The discovery of decttpkinctic phenomena may be credited co F.R Reuss, whose 
experiments on dectroosmosis and electrophoresis were described in IB 09 in the 
Proceedings of the Imperial Society of .Naturalists of Moscow. Heuss demon- 
strated that under the Influence of aiv applied electric field water migrated 
through porous day diaphragms toward the cathode. This is understood today 
to be a consequence of tie fact, illustrated schematically in Pig. 6.5*l s that day, 
sand, and other mineral partides usually carry negative surface charges when in 
contact with waters die water normally containing small quantities of disso- 
ciated salts. As described in the last section, the charged surface will attract 
positive ions present in the water and repel negative ions. The positive ions will 
therefore predominate in the Debye sheath next to the charged Surface^ so 
application of an external electric field results in a net migration toward the 
cathode of ions in the surface water layer. JDue to v^cqus drag, the water in the 
pores is drawn by the ions and therefore flows through the JlQrgus medium, 
Electroosmcds has been used in a variety of applications, induding trie 
dewatering of soils for construction purposes and die dewatering of mine 
tailings and waste sludges. It has also been used to characterize and design the 
salt rejection properties of reverse osmosis membranes and to help understand 
die behavior of biological membranes. Electro osmosis is also bong investigated 
as a means of removing c^taminants from roils. 



BEST AVAILABLE COPY 



